TRPV1 participates in the activation of clock molecular machinery in the brown adipose tissue in response to light-dark cycle.
Transient receptor potential (TRPs) channels are involved in thermogenesis, and temperature and energy balance control. Mice lacking TrpV1 become more obese and develop insulin resistance when fed with high fat diet; however, a relationship between metabolic disorders, TRP channels, and clock genes is still unknown. Based on this, we hypothesized that TRPV1 channels would be involved in the synchronization of clock genes in the peripheral tissues. To address this question, we used wild type (WT) and TrpV1 knockout (KO) mice kept in constant darkness (DD) or in light-dark cycle (LD). In WT mouse brown adipose tissue (BAT), TrpV1 oscillated with higher expression at scotophase, Per1 and Per2 showed the same profile, and Bmal1 transcript only oscillated in DD. Interestingly, the oscillatory profile of these clock genes was abolished in TrpV1 KO mice. WT mouse Ucp1 was upregulated in LD as compared to DD, showing no temporal variation; mice lacking TrpV1 showed Ucp1 oscillation with a peak at the photophase. Remarkably, TrpV1 KO mice displayed less total activity than WT only when submitted to LD. We provide evidence that TRPV1 is an important modulator of BAT clock gene oscillations. Therefore, temperature and/or light-dependent regulation of TRPV1 activity might provide novel pharmacological approaches to treat metabolic disorders.